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Introduction
Throughout the 20th century β Cephei stars have been discovered through their photometric and radial-velocity variations (see e.g. the review of Sterken & Jerzykiewicz 1993 , and the very recent catalog by Stankov & Handler 2005) . These stars are early-B type near the main-sequence, and undergo radial and/or non-radial pulsations (see Stankov & Handler for a modern definition of β Cephei stars). In the latest decades it has become possible to detect the pulsations using high-resolution spectroscopy, as they give rise to line-profile variations (see review of Aerts & De Cat 2003, and references therein; see Walker 1991 for an early review paper). So far only several tens of solarneighbourhood β Cephei stars are known. As line-profile variations reveal pulsations up to much higher pulsational degrees than can be achieved by photometric and radial-velocity studies, high-resolution spectroscopy offers to study the incidence of pulsations in the group of early-B type near main-sequence stars in much more detail.
Based on observations from the Nordic Optical Telescope (NOTSA), William Herschel Telescope (ING) and Coudé Auxiliary Telescope (ESO).
Full Table 2 is only available in electronic form at http://www.edpsciences.org
In rotating stars the stellar disk is partly resolved in velocity space due to the Doppler effect: the receding part of the star is imaged onto the red side of the rotationally broadened photospheric absorption line profile, the approaching part onto the blue side of the profile. The surface temperature and surface velocity variations associated with non-radial pulsations will give rise to a pattern of moving bumps in the line profiles (Vogt & Penrod 1983 ; and e.g. Schrijvers et al. 1997) . Even for slow rotators, i.e. stars for which the rotational line broadening is not much larger than the atmospheric line broadening, line-profile variations can be seen in the form of variations in line skewness and width (Osaki 1971; e.g. Smith 1977) .
Early-type stars that show line-profile variations similar to that expected from pulsations have been classified as (a.o.) ζ Oph stars, 53 Per stars, and β Cep stars. Since the theoretical breakthrough that led to the understanding of the excitation mechanism of pulsation in these stars (Dziembowski & Pamyatnykh 1993; Gautschy & Saio 1993) , it has become clear that main-sequence early-B type line-profile variables with pulsation periods of a couple to several hours can all be understood as β Cep stars (e.g. Balona & Dziembowski 1999) . Recent asteroseismological case studies of β Cep stars have been presented by , Ausseloos et al. (2004) and Pamyatnykh et al. (2004) . Table 1 . Brightness distribution of the sample. Percentages are with respect to numbers of BSC5+BSCS entries for the given brightness range, for the spectral type and luminosity class selection mentioned in Sect. 2.
Brightness
# Stars Cumulative # stars V < 5.0 84 (80%) 84 (80%) 5.0 ≤ V < 5.5 25 (63%) 109 (75%) 5.5 ≤ V < 6.0 36 (51%) 145 (67%) 6.0 ≤ V < 6.5 11 (13%) 156 (53%) 6.5 ≤ V 15 (13%) 171 (41%)
Stability analyses (such as presented by Dziembowski & Pamyatnykh 1993; Gautschy & Saio 1993) provide no information about the fraction of stars in the β Cep instability strip that is expected to be pulsating, and about which modes are preferably excited. Photometric and radial-velocity studies have so far led to the discovery of ∼70 bright β Cep stars. Sterken & Jerzykiewicz (1993) list 32 secure and 38 suspects with V < 6.5: this means 66 of the 541 O9.5−B3 III-V stars in the Bright Star Catalogue (or 12%). Given the observational bias towards lowdegree pulsators, it is not clear if only 12% of the stars in the instability strip actually pulsates, or if this 12% is just the tip of the iceberg of pulsators, with the intermediate/high-pulsators yet to be discovered.
In this paper we present the results of a high-resolution spectroscopy survey for line-profile variations in a total of 171 O9.5−B2.5 III-V stars. Our sample contains 75% of all non-emission line stars brighter than 5.5 mag in this spectral range (see Table 1 ). The sample is chosen from the Bright Star Catalogue (BSC5 and BSCS, Hoffleit & Warren 1991) , and is a good representation of main-sequence early-B type stars in the solar neighbourhood. Our aim is to designate stars as β Cep suspects based on line-profile characteristics, and to determine the incidence of β Cep pulsations in early-B type near mainsequence stars.
Preliminary results of this survey were presented by and Telting et al. (2003) . Case studies of individual stars as follow up of the survey have been presented by Telting & Schrijvers (1998 : ω 1 Sco), Schrijvers (1999: β Lup), ν Cen), Schrijvers et al. (2004: Cen) , and Uytterhoeven et al. (2005b: Lup) .
Sample and observations
Our stellar sample has been chosen from the BSC with spectral type and brightness as main discriminators (see Table 1 ). The spectral-type range was limited to O9.5 − B2.5, such that the SiIII triplet around 4560 Å is clearly present. Our sample avoids known Be stars, as they often have metal emission lines in the same wavelength region, contaminating the photospheric SiIII profiles. Giants and supergiants, luminosity class I and II, have not been observed as they are in general outside the β Cep strip (see e.g. Pamyatnykh 1999, for the theoretical instability strip). An exposure-time limit of 20 min was adopted to avoid smearing of the pulsational variation, which effectively limits the brightness range of the sample to brighter than approximately 6.5 mag.
We have obtained spectra of in total 171 stars; for 125 stars we obtained more than one spectrum. For a minor fraction of the spectra, only two out of the three SiIII triplet lines are available: for 7 stars the 4552 Å line is not available.
Of 171 sampled objects, 45 stars have been reported to pulsate in the literature (see Table 2 ). Twenty seven of these are established members of the β Cep class (Sterken & Jerzykiewicz 1993; Aerts & De Cat 2003) . Four established and two suspected β Cep stars (Sterken & Jerzykiewicz; Aerts & De Cat) with V < 5.5 mag that meet our spectral type requirements have escaped our sample due to observing time constraints: IS Vel, β Cru, Per, η Ori, V343 Car and 2 Vul.
The observations of this survey were carried out on the Coudé Auxiliary Telescope (ESO, La Silla), the Nordic Optical Telescope (La Palma), and the William Herschel Telescope (La Palma), with the CES, SOFIN, and UES spectrographs respectively.
The spectrograph settings and slits were chosen to obtain a spectral resolution of R = 50 000−70 000, in some cases depending on the rotational broadening of the line profiles. Wavelength calibration was obtained from ThAr lamps. The peak S/N ratio in the reduced spectrum for the individual stars ranges from around 200 to well over 800.
All observations were done between 1995 and 2002, either in visitor mode by us, or in service mode by observatory staff. Data were reduced with IRAF (CES/UES) and with dedicated SOFIN software (Ilyin 2000) , using standard reduction steps. Stars with more than one observation were sampled in different observing runs, or in the same run lasting up to two weeks. However, for many objects the observational timing is such that periodicities due to orbital motion (P > 1 d) and due to pulsations (P < 0.5 d) can be distinguished.
In Table 2 we list object name and HD number, spectral type and brightness as listed in the BSC. The 5th column lists the rotational broadening V sin i in km s −1 as determined by Abt et al. (2002: labelled * ), Brown & Verschueren (1997: labelled +) , and the BSC (unlabelled). Note that for stars with published values of V sin i that deviate much from a visual determination based on our SiIII spectra, our estimate is given in the last column of the table. Our V sin i estimates are based on the points where the line profile meets the continuum. Then the table lists whether orbital solutions are available (Batten et al. 1989 ) and whether the object is a probable member (P ≥ 90%) of an OB association (De Zeeuw 1999). Columns 8−10 list the number of spectra obtained with the CAT, NOT and WHT telescopes respectively. Column 13 lists the central depth of the 4552 Å profile in continuum units; Col. 14 the peak S/N of the reduced spectra. Columns labelled bumps, degree and flags list the detections of line-profile variations with additional quality flags (see Sect. 3); stars which appear as clear double-lined binaries in the SiIII profiles are marked "2" in the flags column. The last column lists references to previously known pulsational characteristics and classifications of the sample stars.
Line-profile variations: observational criteria
We have visually examined the spectra of the sample stars for line-profile variations or line-profile structure similar to those expected for radial and non-radial pulsations. We have used all 3 SiIII profiles for this examination: only if the structure is present in more than one line it is recognised to be intrinsic to the star. We classified the spectra of the individual stars in Table 2 , according to the criteria described in the next subsections.
Bumps and suspected bumps
For stars with more than one observation we have looked for line-profile variations (LPV) in the shape of bumps and troughs that migrate through the SiIII profiles. Stars with clear moving Schrijvers 1999) , with the spectra offset according to acquisition time. Each small tickmark on the left axis equals 0.01 continuum unit. bumps are labelled "Y" in the bumps column in Table 2 . An example of such bump-like LPV is given in Fig. 1 , showing variable line profiles of the star β Lup. Stars with bump-like patterns, but for which the S/N of the spectra is such that the pattern is not conclusive, are marked "s" for suspect in the bumps column and with "n" for noisy in the flags column. Stars for which the interpretation of bumps may be affected by difficult continuum rectification are marked "r" in the flags column.
The essential power that high-resolution spectroscopy offers is that in just one high S/N spectrum the presence of pulsations can be detected. Nevertheless, we mark stars that are observed only once but that show clear bumps with a cautionary "s" for suspect in the bumps column, as variability can not be proven from just one observation.
Where possible we have used the timing information of our spectra to rule out binarity as the cause of the LPV. Nevertheless, there remains the possibility that in some of the snap shots of LPV the variability is due to double-lined spectroscopic binarity. Such bump patterns can only be caused by binarity if the orbital velocities do not exceed the rotational broadening of the binary components. Profiles with bumps for which we could not rule out this binary scenario are marked with "b" in the flags column of Table 2 . Clear cases of double-lined binaries are labeled "2" in this column.
Our criteria have been applied in a conservative fashion: some known line-profile variables (ζ Oph, 22 Ori, υ Ori) did not fulfill our criteria of clear LPV detection, partly because of lack of sufficient spectra. 
Moment variations
For stars with more than one observation and that have relatively little rotational broadening, we have looked for variability in the skewness and width of the profiles. The stars with a positive detection are marked "lo" in the degree column of Table 2 , as they are probably low-degree pulsators ( ≤ 2). An example of such moment variations is given in Fig. 2 , showing variable line profiles of the stars α Pyx and V357 Car.
We have not used radial-velocity variability as an indicator of pulsations, as the observations are taken with different instruments and instrument settings, and because of confusion with single-lined spectrocopic binarity.
As the moment variations were used as a criterion only if more than one spectrum of a star is available, we have not detected some known line-profile variables of our sample: e.g. α Lup and 12 Lac. Table 2 lists for each star the result of our LPV examination. Table 3 lists the results for all stars as a function of the brightness of the objects. For each of the listed brightness ranges up to V ∼ 6.0 we find a consistent fraction of LPV detections. Table 3 . Brightness distribution of the sample stars with LPV detection. Percentages are with respect to the full sample of 171 stars (3rd column) and with respect to the full sample within the given brightness range (2nd column).
Results
Clear and suspected LPV detections ("Y", "s" and/or "lo")
For stars fainter than V ∼ 6.0, we find a drastically lower fraction of LPV detections, which is due to S/N constraints. The LPV detection criteria described above lead to the following observational constraints: 1) we find no bumps for stars with peak S/N < 200, 2) we find no bumps for stars with a 4552 Å line depth < 0.02 or a depth > 0.26, 3) for stars with the product (depth * S/N) < 12 we do not find bumps, and 4) we do not find moment variations for stars with line depth shallower than 0.04.
For stars with reported pulsation behaviour in the literature (see Table 2 ) we find that, according to our conservative LPV detection criteria, 31 out of 45 have LPV ("Y", "s" and/or "lo"), or 69%. Some stars known to show bumps have not passed our screening because of lack of sufficient spectra (see Sect. 3.1) and some known moment-variable stars have escaped our detection for the same reason (see Sect. 3.2). Furthermore, we have not used radial-velocity variation as a criterion for LPV, whereas for low-degree pulsations radial-velocity variations are expected.
For stars with unknown pulsation history we find that as much as 64 out of 126 have LPV ("Y", "s" and/or "lo"), or 51%. These results indicate that LPV are very common among early-B type near-main-sequence stars. In Figs. 1, 2, 4, and 5 we show the observed line-profile variations for some sample stars for which no previously known pulsational history has been reported in the literature. Table 4 lists the sample stars grouped as a function of spectral type. For each spectral subtype the incidence of LPV detections is indicated. For the hottest stars we find only few with evidence for LPV, which can only partly be explained by brightness (i.e. S/N) restrictions. Figure 3 shows the LPV-detection power of high-resolution spectroscopy for rotating stars. For low values of the rotational broadening V sin i the Doppler effect is suppressed by other line-broadening mechanisms and by limited spectral resolution, which inhibits the detection of bumps and hence of intermediate/high degree ( > ∼ 2) pulsation modes. For very high values of V sin i, i.e. very broad and shallow absorption lines, the detection of bumps is troubled by continuum rectification problems and limited S/N. However, for intermediate values of V sin i, NRP-like bumps and troughs are relatively easy to detect: for stars with V sin i ∼ 100 km s −1 we find evidence for LPV in about 75% of the sample stars. Sterken & Jerzykiewicz (1993) . As above, each box holds the number of LPV detections and the total number of sampled stars.
Notes for stars with non-standard spectral types: a includes δ Sco; b includes β CMa and α Vir; c includes α Lup; d includes HD148703 and β Lup. Similarly, it is clear from Fig. 3 that our moment-variation detection criterion triggers especially on stars with relatively low values of the rotational broadening.
Origin of the observed LPV
It is clear from the results discussed in the previous section, that many early-B type near-main-sequence stars display line-profile variability. For line profiles with rotational broadening on the order of V sin i ∼ 100 km s −1 it is the norm rather than an exception to find bump-like patterns (see Fig. 3 ). For stars with very high and very low values of the rotational broadening, the LPV are somewhat less commonly observed, but as argued in the previous section, this can be due to observational effects.
The presence of pulsations is a very plausible explanation for the observed LPV in our sample stars. Most bright stars that are located inside the (theoretical) β Cep strip are expected to have excited pulsation modes (e.g. Pamyatnykh 1999), although it is not a priori clear with what amplitude and in which mode. Depending on the geometry (e.g. stellar inclination), some largeamplitude modes are relatively easy to detect using photometric and/or spectroscopic techniques; other large-amplitude modes may be difficult to detect. In general, low-amplitude modes will be difficult to detect, regardless of the observational technique. We can conclude from Table 2 and Fig. 3 that about half of our sample of early-B type near-main-sequence stars shows LPV, and hence that about half of the early-B type near-main-sequence stars in the solar neighbourhood is pulsating in modes that can be detected with high-resolution high-S/N spectroscopy. Below we argue that other proposed causes of LPV are not likely to be commonly observed in the SiIII profiles of our sample stars, and that hence this conclusion is valid.
It has been suggested for some O stars, some Be stars, but also for some β Cep stars (e.g. Per see Harmanec 1999 , κ Sco see Uytterhoeven et al. 2005a ) that the bump-like LPV are due to stellar-surface structure with magnetic origin. Whereas there is much indirect evidence for the presence of magnetic fields in some massive early-type stars (see e.g. the review by Henrichs et al. 2005) , such as UV stellar-wind variability and anomalous X-ray emission, there are only 5 O and early-B stars with actual detections of magnetic fields (besides of course the well-known magnetic He-peculiar Bp stars that we do not consider here). Two of these 5 OB stars are established β Cep stars (V2052 Oph, see Neiner et al. 2003 ; β Cephei itself, see e.g. Henrichs et al. 2000) , and in neither of these does the magnetic field seem to have much influence on their pulsational behaviour (see e.g. Telting et al. 1997 , for the case of β Cephei), other than a possible magnetically induced shift of the pulsation periods. In both stars the LPV observed in photospheric SiIII lines are dominantly caused by pulsations, while the magnetic field gives rise to rotational modulation in some of the observables.
One expects for multiperiodic LPV with purely magnetic origin that the observed frequencies are all multiples of the rotation period, whereas for multiperiodic pulsational LPV this should in general not be the case. Hence, one can distinguish these two possible sources of variability observationally, from observing campains with abundant coverage of the periods and beat periods. The limited amount of spectra of our survey is not sufficient for this purpose. Henrichs et al. (2005) found that the presence of certain types of pronounced UV resonance-line variations is the most reliable indirect indicator of magnetism in massive stars. They have searched the IUE archive for such variations in more than 400 OB stars. In our 171-star sample there are 108 stars that are observed with the SWP camera of the IUE satellite. Five of these stars are known to be magnetic, which are ζ Cas, the He strong star HD 64740 (HR 3089), β Cep, V2052 Oph and τ Sco. Whereas the latter is a pole-on star that does not allow to detect magnetically induced rotational wind modulation, the first 4 of these stars all show the characteristic magnetic-type variability near the rest wavelength, but only in the stellar wind lines, and not in photospheric lines. This must be a relatively strong effect as the S/N of these IUE spectra rarely exceed 20.
Apart from these known magnetic stars, there are 34 stars that have more than one IUE observation and for which we found evidence for LPV in our SiIII profile data. None of these 34 stars do clearly show the magneticly induced wind-line variability in the IUE data. Combined with the fact that for V2052 Oph and β Cephei the LPV in photospheric lines are dominated by pulsations, the fraction of magnetic candidates in our sample is sufficiently low for us to conclude that it is likely that most of the LPV we have detected in our sample stars must be due to pulsations.
Therefore, we label the 64 stars without previous pulsational record and with new LPV detection, see Sect. 4, as new β Cep candidates. This practically doubles the number of solarneighbourhood β Cep stars and candidates. As we have too little spectra of most of the sample stars in order to derive frequencies of the pulsational LPV, it is very possible that some of the latest spectral-type stars of our sample have longer-period SPB-like pulsations rather than β Cep pulsations. Based on their spectral types, possible SPB candidates are 53 Psc, 22 Ori, α Tel and HD 172910 (HR 7029).
Discussion

Comparison with photometric β Cep studies
Aerts & De Cat (2003, see their Fig. 9) show that there is a strong bias towards low rotational velocity among the established β Cep stars, of which most are detected through photometric and/or radial velocity studies. In Sect. 4 and Fig. 3 we show that our survey results point to no such bias: we find β Cep candidates regardless of the rotational velocity of the stars, with a peak around V sin i ∼ 100 km s −1 where our detection method is most effective (see Sect. 4). It is therefore evident that the above mentioned bias among the established β Cep stars is a result of observational selection effects.
Photometric and radial velocity studies are effective in detection of low-degree modes only, as for higher-degree modes the pulsational amplitudes are averaged out over the unresolved stellar disc. Using high-resolution spectroscopy the stellar disc is partly resolved in velocity space due to the Doppler effect, which allows to detect intermediate to high degree modes as well. We argue that the observed bias towards low rotational velocity among the established β Cep stars is caused by an observational bias towards low-degree modes. This implies that there is a physical relation between high rotation rate and low incidence of low-degree modes. Our survey shows that there is no such strict relation for intermediate to high-degree modes. Stankov & Handler (2005, see their Fig. 4) show that the highest photometric amplitudes are found for the slowest rotators. There is no reason to suspect that photometric variations caused by low-degree modes are more easy to detect for slowly rotating stars than for stars with higher rotation rates. Consequently, Stankov & Handler conclude that rotation affects the pulsation-mode selection in β Cep stars in a way that rapid rotation inhibits low-degree modes to be excited. Our study shows that the incidence of intermediate to high-degree modes is not greatly affected by the stellar rotation rate.
Previously rejected β Cep candidates
Recently Stankov & Handler (2005) have rejected a fair amount of β Cep candidates, based on the fact that these stars show insufficient pulsational evidence in photometric and/or radial-velocity data.
For some of these previously rejected stars, our highresolution spectra do show evidence for pulsational behaviour. These stars are HD 24640, 16 Mon, QZ Pup, HD 64740, δ Cru, α Mus, and ω 1 Cyg. Therefore we do include these objects in our list of β Cep candidates. In Fig. 6 we show example spectra for HD 24640 and δ Cru with clear LPV on a time scale of hours.
Pulsational LPV in binaries
In close binaries pulsations can be induced by tidal forcing. Such forced oscillations are thought to be a means of dissipation of orbital energy, in the process of circularization of the orbit and synchronization of the rotation of the companions. Although many β Cep stars are known to be part of a binary, there is very little evidence to suggest that the pulsations in these stars are tidally induced. In general, the observed pulsation frequencies are not a multiple of the orbital frequency, which is a requirement for tidally excited modes. See for a recent review of pulsations in close binaries.
Our sample of 171 stars contains 47 known binaries for which orbits have been determined (see Table 2 and Batten et al. 1989 ). In addition, we find 6 more stars with clear double-lined SiIII profiles. In this total of 53 binaries we find that 30 show evidence for pulsational LPV. Note that only 11 of these 53 binaries were previously known to contain a β Cep pulsator (see Table 2 ). Of the 27 known short-period binaries (P < 10 d), 16 show evidence for pulsational LPV. Of the 8 known short-period binaries with (almost) circularized orbits (e ≤ 0.01), 4 show evidence for pulsational LPV.
Given the numbers above, we find no clear evidence that the evolutionary binary state and/or binary membership has any influence on the incidence of pulsational LPV in early-B type main sequence stars. In fact, the incidence of LPV in the above-mentioned subsamples does not seem to deviate much from that of the whole sample of 171 stars. Hence we confirm the general conclusion from previous case studies (e.g. Uytterhoeven et al. 2004a,b; Telting et al. 2001 ) that there is very little evidence to suggest that pulsations in binary β Cep stars are tidally excited, or that binarity affects the pulsation amplitudes.
Equivalent width and metallicity effects
It is interesting to search for effects of stellar metallicity abundance on the occurrence of pulsations in our sample stars. As the pulsations are excited through the κ mechanism in metallicitydependent opacity bumps, one can expect a change of incidence in pulsationally induced LPV between high and low metallicity stars. Although one would not expect large differences in metallicity content in our sample of solar-neighborhood stars on a global galactic perspective, it is possible that some high or low metallicity stars are part of the sample.
In principle the equivalent width (EW) of the SiIII 4552 line can be used to estimate the SiIII abundance if the temperature and the surface gravity of the stars are well established. We have used the subsample of stars sampled by the CAT telescope, to look for changes in equivalent width as a function of spectral type and luminosity class, where the latter two are used as rough measures of temperature and gravity respectively. For each spectral type and luminosity class subgroup we find a range of EW of about a factor two. This range can be explained roughly by the presence of binary components contributing to continuum levels, and by the fact that the subdivision in luminosity class is too coarse to obtain a well-sampled EW distribution that can be used to study abundance effects. Considering all subgroups of spectral type and luminosity class, we find that there is no strict or clear relation between the EW within a subgroup and the presence of LPV. Although this may indicate that there is no clear evidence in our data for the abundance to affect the pulsational characteristics, more conclusive results may be expected from a detailed analysis involving homogeneously determined temperatures and gravities for our sample stars, with abundances derived from spectral fits. Such a detailed study is beyond the scope of this paper.
LPV in members of OB associations
As one may expect the stars within an OB association to be of similar origin, it is interesting to investigate LPV properties within such OB associations. Secondly, whereas it is in some cases difficult to determine ages and distances of individual field stars with sufficient accuracy, indirect age and distance indicators come from membership of OB associations. In Table 2 we have marked stars in OB associations that have a membership probability of P ≥ 90% (De Zeeuw et al. 1999) .
For four OB associations (see Table 5 ) we have data of very high S/N for more than two stars. For these four associations more than 50% of the member stars in our sample show pulsational LPV. For a fifth OB association, Lac OB1, we have spectra with S/N ≤ 400 for four stars, with only one spectrum per star. These data did not suffice to detect LPV according to our detection criteria. Note that one of these four stars is the well-known β Cep variable 12 Lac.
In general we find no drastic difference of the incidence of LPV in field stars and stars that are member of OB associations. A possible exception is the association Lac OB1, for which our observations are not abundant and not of the best quality.
6.5. Comparison with other types of massive stars 6.5.1. O stars Fullerton et al. (1996) surveyed 30 stars with spectral type between O4 and O9.5, and found that 3 out of their 9 luminosity class V dwarfs show LPV. They found no LPV in dwarfs earlier than O7, and argue that the incidence of LPV could be relatively high for O9 dwarfs. From velocity considerations they find that the LPV found in their O-dwarf sample is largely of photospheric origin. They argue that, unlike for the O-giant population, for the late-type O dwarfs the origin of LPV likely lies in the pulsational κ mechanism, as is the case for the early B-type main-sequence stars that neighbour this group of O stars in the HRD. Balona & Dziembowski (1999) show that the pulsations in late-type O dwarfs (luminosity class V) can indeed be explained by β Cep like pulsations, although p-mode instabilities only arise for pulsational degrees lower than = 10.
Nevertheless, we find for the O9.5-B0.5 stars in our sample that the incidence of LPV is quite low (3 out of 22), especially for luminosity class V stars (see Table 4 ). This can only partly be explained by the relative faintness of these objects: for 11 out of these 22 stars we have spectra with S/N exceeding 400. For the known or suspected pulsators 1 Cam, υ Ori, ξ 1 CMa, and ζ Oph our data is insufficient to detect LPV (see Table 2 ). We conclude that for the bluest stars in our sample the incidence of detectable pulsations is lower than for the redder stars, which is consistent with the distribution of β Cep stars shown by Stankov & Handler (2005) .
Be stars
Practically all Be stars show LPV in emission lines that are of circumstellar origin. Additionally, many early-type Be stars show LPV in photospheric lines (e.g. Rivinius et al. 2003) , which are qualitatively similar to the LPV that we are discussing here. A likely origin of these LPV in (quasi-)photospheric lines, is, as for our non-emission line sample, non-radial pulsation, although one cannot exclude surface magnetic fields to contribute to such profile variations as a result of surface spots or co-rotating structures (e.g. Balona & James 2002) .
According to Rivinius et al. (2003) the low-order LPV seen in the majority of early-type Be stars can be successfully modelled with retrograde = m = 2 modes. Nevertheless some early-type Be stars also show higher-order bump-like LPV similar to many of the LPV seen in our sample of early-type B stars; for instance γ Cas (Yang et al. 1988) , η Cen (Janot-Pacheco et al. 1999), δ Sco (Smith 1986 ), ζ Oph (e.g. Kambe et al. 1997) , and π Aqr (Rivinius et al. 2003) . For early-type Be and B stars the apparent periods of these higher-order bump-like LPV are comparable, although the intrinsic co-rotating frequencies may still be different, due to the differences in rotation frequency between Be and B stars. If the photospheric LPV in early-type B and Be stars are due to pulsations, then it is still not clear if the excitation mechanism and/or restoring forces are the same, even though they populate the same region in the HRD. Note that recent theoretical results show that it is plausible that nearcritically rotating early-type Be stars can pulsate both in pmodes and g-modes (Townsend 2005) .
Our survey shows that LPV are very abundant in nonemission line main-sequence early-B type stars. It is obvious that the presence of photospheric variations alone is not sufficient to make a Be star, or else many of our sample stars should be Be stars. If the build-up of circumstellar matter in Be stars has its origin in photospheric variations triggered by for example pulsations or magnetic fields, then these photospheric variations should be either different from the variations in our sample stars (e.g. g-modes versus p-modes, or magnetic versus pulsational origin) or else the fundamental differences between the groups, such as the rotation rate and/or evolutionary history, determine that similar types of photospheric variations can lead to the Be-phenomenon in one group, and lead to little to no circumstellar activity in the other.
Conclusions
Is is clear from our study that in high-quality high-resolution spectra of early-B type near-main-sequence stars without emission lines it is the norm rather than an exception to find lineprofile variations (LPV). From Table 2 and Fig. 3 we conclude that about half of our sample of such stars shows LPV. We find evidence for LPV in about 65% of our sample stars brighter than V = 5.5. For stars with rotational broadening V sin i ∼ 100 km s −1 , we find evidence for LPV in about 75% of the cases.
We have argued that the likely origin of most of these LPV is pulsation induced by the κ mechanism, as for established β Cep stars. We detected LPV in 64 bright stars previously unknown to be pulsators, and label these stars as new β Cep candidates. This practically doubles the number of bright solarneighbourhood β Cep stars/candidates.
As our sample of 171 bright stars is a good representation of all solar neighbourhood early B-type near-main-sequence stars, we conclude that well more than half of the solar-neighbourhood O9.5-B2.5 V−III stars is pulsating in modes that can be detected with high-resolution high-S/N spectroscopy using medium-sized telescopes. This implies that at least half the late O to early B solar-neighbourhood stars that are located in the β Cephei strip are actually pulsating in radial and/or non-radial modes. The LPV that we observed are consistent with pulsational amplitudes on the order of ∼10 km s −1 ; stars with much lower-amplitude pulsations will have escaped detection (due to S/N constraints), as will stars with high-degree pulsation modes ( > ∼ 20).
Our sample contains 53 binaries, and we detect LPV in 30 of them. We confirm the general conclusion from previous case studies that there is very little evidence to suggest that the fewhour period pulsations in binary β Cep stars are tidally excited.
The incidence of LPV in field stars and stars that are member of OB associations is similar. A possible exception is the association Lac OB1, for which our observations are not optimal, however. Stankov & Handler (2005) show that from photometric studies, which are sensitive to low-degree modes only, it follows that the highest photometric pulsation amplitudes are found for the slowest rotators. Following Stankov & Handler, we argue that stellar rotation affects the pulsation-mode selection in β Cep stars to inhibit low-degree modes to be excited or to reach large amplitudes. Our spectroscopic survey, which is sensitive to low and intermediate-degree modes, does not show such a bias towards stars with low rotation rates in the case of intermediate-degree modes. Harmanec et al. (1997) . k) Holmgren et al. (1997) . g) Telting et al. (2001) . l) E.g. Vogt & Penrod (1983) . h) Ausseloos et al. (2002) . m) M. Briquet (Leuven Univ.; priv comm.). i) Uytterhoeven et al. (2005b) . n) Uytterhoeven et al. (2004ab) . j) Smith (1986) . o) Harmanec et al. (2004) , Uytterhoeven et al. (2005a) .
